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Abstract
The water self-diffusion behavior in chlorella water suspension was investigated by pulsed field
gradient NMR technique. Three types of water was determined, which differs according to the
self-diffusion coefficients;  bulk  water,  extracellular  and intracellular  water.  Intracellular  and
extracellular water self-diffusion were restricted, and the sizes of restriction regions were 3.4 μm
and 17 μm, respectively. The water molecular exchange process between these three diffusion
regions was investigated. The residence time and exchange rate constant for chlorella cells
were obtained. The cell wall permeability determined from the rate constant as 3 × 10-6 m/s
agreed with the permeability 10-6 m/s obtained from time dependence of intracellular water
self-diffusion coefficient. The structural cluster model of chlorella cell is estimated to describe
the extracellular water self-diffusion in chlorella water suspension. © 2003 Elsevier Inc. All rights
reserved.
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